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COMMENTARY

DOES THE WEAR RESISTANCE OF PACKABLE COMPOSITE EQUAL THAT OF
DENTAL AMALGAM?

Stephen C. Bayne, MS, PhD*

Clinically, the questions in most peoples' mind regarding the value of packable or other posterior composite restorations
versus dental amalgams involve (1) secondary caries resistance, (2) wear resistance, (3) resistance to intraoral degrada-
tion, and (4) hulk fracture resistance. Everything else is probably trivial if posterior composite restorations are well
placed. Frequently, the concern for postoperative sensitivity is mentioned, but the actual incidence appears to be very low
for well-placed restorations that do not involve a deep proximal box in the preparation design.

Resistance to dental caries depends almost exclusively on the success of the bonding system used with the composite
and not on the composite per se. One must he cautious when interpreting clinical research results. Dental caries associated
with tooth-colored materials has heen reported to occur 94% of the time in clinical practice when associated with
proximal margins.^

Wear resistance is a fickle property. It depends on several factors: (1) type of loading events, (2) width of restoration,
and (3) intraoral location. Only some of these are measured in laboratory simulations or clinical research trial designs.
There are probably five distinct types of loading events: contact-free or food bolus wear, occlusal contact area wear.

* Professor, Operative Dentistry, University of North Carolina School of Dentistry, Chapel Hill, NC, USA
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functional contact area wear, proximal contact area wear, and toothbrush or dentifrice abrasion. Suzuki has attempted

to consider two of these events in the current study that involves the food holus (contact-free wear) or cusp effects

(contact area wear) on occlusal surfaces. Contact-free wear is simulated in a Leinfelder wear apparatus by using a Delrin

stylus to push an artificial food bolus onto a restorative material. In a modification of the setup, the apparatus has

been equipped with a stainless steel or enamel stylus to contact the restoration to simulate occlusal contact, functional

contact, and proximal contact wear as well. Although the differences in potential mechanisms are not well known,

the processes do differ in patterns and extents.

One of the shortcomings of wear simulators is that the equipment is designed to maintain contact between the stylus

and the material being tested. In many clinical situations, contact does not persist after some wear occurs. This point has

been demonstrated by differences between the wear rates that occur with simulators and those that are seen in actual

clinical practice. With wear simulators, the wear occurs essentially in a linear way over time (or number of cycles)

so that the wear rate is constant. Clinically, as loss of contact occurs and wear starts to diminish, the wear rate typically

drops to a very low rate.

Another caution for wear research is that the behavior of the controls in simulators may not mimic the behavior clinically.

Dental amalgam does wear, and those rates are detected in simulators. However, little or no net wear is observed

clinically on occlusal surfaces of restorations because there is a balance between slow and continuing expansion and

occlusal attrition. On proximal surfaces, however, wear is much lower and amalgam expansion dominates.'^

Packable composites are intended to be able supplant amalgam in all situations, including those with wide occlusal

portions and/or cusp-capping extensions on molar teeth. Wider restorations are certainly more susceptible to stress and

contact with the food bolus. In ongoing clinical trials, that comply with amalgam-replacement guidelines established

by the American Dental Association,"* there is already good evidence that certain packable materials are doing well in

short-term clinical trials.''"^ Results from the current investigation by Suzuki seem to agree with these clinical trends

and with early laboratory predictions for SureFil versus other packable composites. Not all packable materials have

shown good laboratory or clinical performance. Solitaire is a good example.''^"

It is important to understand that one of the key unanswered clinical questions is whether low and high wear rates for

posterior composites will lead to different amounts of total wear after 10 to 20 years. Composites with relatively poor

wear resistance that are placed in narrow-width cavity preparations wear quickly during the first 3 to 5 years, and then

wear dramatically slows down.*^ Wear during the following 5 to 17 years appears to be almost nonexistent. This is

explained by the fact that after some wear has taken place, the enamel margins begin to shelter the remaining restorative

surface and prevent further abrasive action of the food bolus (ie, macroprotection^^). More wear-resistant materials

undergo wear at slower rates but may still wear to the same levels before sheltering begins. Sheltering probably disappears

with very wide or cusp-capping restorations. At present there is no information that describes the relative effects of the

food bolus. Presumably the loss of some occlusal contacts and the absence of effective food bolus compression on the

surfaces may protect these surfaces to some degree. The first evidence from clinical trials for wear-resistant materials such

as SureFil and Alert seem to support this premise. Results from the present research study by Suzuki help to rank

differences of materials depending on the type of antagonist that might be present in more aggressive wear situations. It

will be interesting to see how 5- to 10-year results for packables compare with the results presented here.

There is evidence that posterior composites undergo intraoral degradation including chemical deterioration owing to

esterases.'^^"^^ Even though this contribution may be relatively small, currently these events are not well understood and

deserve more careful attention. These degradation events are not simulated by laboratory wear machines but could

accelerate actual clinical wear rates. Beyond esterase effects, there is evidence of instability of certain composite
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components in high pH environments. Sarkar and Karmaker have demonstrated this instability for composites exposed
to NaOH

Bulk fracture resistance is prohably not as high as composite formulators might desire (toughness values range from
approximately 1.5 to 2.5 MPa-m* )̂, but the resistance is not significantly worse than that of dental amalgam. Most
long-lived dental amalgams ultimately fail hy bulk fracture and not secondary caries.̂ "*

Although the experiment hy Suzuki provides good information about wear resistance, much more information needs to
be determined ahout aspects such as fracture resistance before the final pronouncement can be made that packable
composites are equal in all ways to dental amalgam.
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